occupies about 1.5 (Boldt et al. 1983 ).
These forests form a unique, isolated segment of the interior ponderosa pine type. Ponderosa pine, the principal timber species, usually grows in pure, climax stands (Alexander 1974, Boldt and Van Deusen 1974) . The main timber-producing stands are the crystalline core area, characterized by rough to rounded hills and divides generally ranging from 4,300 to 6,000 feet (1,310 to 1,830 m) elevation, and the limestone plateau. In the eastern Black Hills, the limestone plateau forms a narrow ridge that occasionally flattens out to narrow uplands with elevations of 3,600 to 4,400 feet (1,095 to 1,340 m); in the western Black Hills, it forms wide, rather level divides separated by narrow, steep valleys that range in elevation from 4,500 to 7,000 feet (1,370 to 2,135 m) ( Bearlodge Mountains (Alexander 1974 (Boldt et al. 1983 Natural replacement of oak by pine is a very slow process; artificial reforestation also is difficult and expensive (Boldt et al. 1983) . Aspen has been identified as a climax overstory tree in one habitat type (Populus tremuloides/ Corylus cornuta), and bur oak in two habitat types (Quercus macrocarpa-Ostrya virginiana and Q. macrocarpa/ Symphoricarpos occidentalis). Although land-use planners and land managers must increasingly direct their efforts toward multiple uses, these practices must be based on sound silvicultural principles of the forest type involved. They must understand the tradeoffs between the timber and other resources, as well as physical, social, and economic considerations. The predominance of ponderosa pine seriously limits the diversity in forest vegetation and complicates management efforts to maintain or increase" associated forest types (Boldt et al. 1983 ).
Black Hills ponderosa pine has been managed longer and more intensively than any other Rocky Mountain timber type. Regeneration silviculture has been learned by experience during a century of harvesting that has included all even-and uneven-aged cutting methods. This has led to the conversion of old-growth stands to wellstocked, managed stands of second-growth, with little or no reduction in productivity. Management of Black Hills ponderosa pine is somewhat simplified, because these forests naturally reproduce readily and prolifically, and are free of dwarf mistletoe (Arceuthobium spp.) (Boldt and Van Deusen 1974 (Green 1978) .
Reaction to Competition
Black Hills ponderosa pine is rated shade intolerant (Baker 1948 (Boldt and Van Deusen 1974 (Andrews 1955 (Andrews , 1971 (Alexander 1986;  Edminster 1977a, 1977b (Bond 1952 (Gary 1975 , Leaf 1975 , Orr 1975 (Leaf 1975 , Orr 1975 (Orr 1968 (Orr , 1975 Severson and Boldt (1977) reported on the preliminary results of a study to measure overstory/understory production in sapling and pole-sized stands of Black Hills ponderosa pine that had been thinned to GSLs 0, 20, 60, and 100 in 1963, and again in 1973. Their preliminary findings indicated that forage production was greatest under stands where GSL was reduced to 0 or 20. The combined production of wood and forage was greatest at GSLs 60 to 100, but no estimates of combined production were made at higher GSLs. This study, however, reports the results of only one measurement of changes in understory production in relation to overstory density. Consequently, these data cannot be used reliably to quantify changes in forage production under Black Hills ponderosa pine for the range of GSLs, site indexes, cutting cycles, and rotation ages examined. However, some general conclusions can be drawn from the data provided by Pase (1958) and Severson and Boldt (1977) . To increase herbage production to even moderate levels (400 to 500 pounds per acre, depending upon habitat type), the manager must be willing to reduce basal area stocking to less than 60 square feet per acre (fig. 28) (Calvin 1972 
